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EDIBLE PRE-PORMED FILM BARRIER MATERIALS 

FIELD OF THE INVENTION 

The present invention relates to edible pre-formed 
film barrier materials and methods to make edible film 
5 barrier materialis which films can be used to stabilize 
vapor pressure gradients existing between individual 
components of a multi component food product separated by 
the edible film. 

BACKGROOND OF THE INVENTION 

10 Deleterious changes in the quality of food products 

can occur with inadvertent alteration of the moisture 
content of the food product. The driving force f9r 
moisture transfer in food products is primarily due to 
moisture partial pressure gradients existing between the 

15 food product and the environment and/or between components 
of a multicomponent food product. The partial pressures 
involved can be expressed in terms of water activity, a^ 
which equals the partial pressure of water vapor exerted 
by the food material divided by the vapor pressure of pure 

20 water at the same temperature. Prevention of- moisture 

transfer between the food product and the environment can 
be accomplished by using a moisture impermeable packaging 
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material, either edible or inedible. Prevention of 
moisture exchange among individual components of a 
multicomponent food product is more difficult. 

Edible food coatings have been used to retard moisture 
5 transfer within foods. However, the ability of sucn 
coatings to maintain vapor pressure gradients among 
components for extended periods has not been proven. The 
prior art is generally cognizant of the use of 
carbohydrate, protein, and lipid coatings to retard 
10 moisture transfer in foods. Lipids include hydrophobic 
compounds such as fats, oils, and waxes, and are 
especially effective in retarding moisture transfer in 
foods. However, when lipids such as waxes were applied to 
food products, the coatings were not continuous, but 

15 contained pinholes and cracks which provided routes for 
moisture transfer. Carbohydrate compounds are capable of 
forming continuous coatings, but these compounds are 
generally hydrophilic and hence less effective in 
retarding moisture transfer in foods. Therefore, in the 

20 past, lipids have been used in conjunction with 

carbohydrates in order to form a continuous coating to 
prevent moisture transfer in foods. 

In U.S. Patent No. 2,909,435 to Watters, et al , a 
double layer coating was applied sequentially on foods 

25 such as raisins. The .first layer consisted of a 

polysaccharide, upon which was applied a second layer of a 
melted wax composition. The layers were applied to the 
food by brushing, spraying, or dipping, and were dried 
after application. In O.S. Patent No. 3,323,922 to Durst , 

30 an aqueous solution was prepared from starch or a 

carboxymethyl cellulose, a plasticizer, and a lipid. The 
coating was then applied to a food product by; brushing, 
dipping, or spraying, and the coating was dried after 
application on the food product. 

35 U.S. patents number 3,471,303 and 3,471,304 to Hamdy, 

^t al disclose two types of coating compositions having as 
one constituent a cellulose ether. The cellulose ether 
was plasticized by various fatty acid derivatives such as 
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(1) an ester of a linear polysaccharide having 
. alpha-glucoside linkages and a fatty acid having between 8 
to 26 carbon atoms, or (2) a glyceride containing a fatty 
. acid having between 6 to 20 carbon atoms, together with a 
5 fatty acid metal salt wherein the fatty acid contains 
between 16 and 22 carbon atoms. The coating composition 
in the Hamdy patents could be extruded as a molten sheet 
over the food to be coated^ and then dried. 

U.S. patent number 3,997,674 to Okai , et al discloses 

10 an aqueous solution used to coat foods such as fresh 
fruits. The coating solution contained a water soluble 
high polymer such as methyl cellulose and also hydrophobic 
substances such as waxes or oils. • In Ukai , the food 
product was coated and then dried. 

15 Drying a food coating after application on a food has 

several disadvantages. It is difficult to control the 
thickness of such coatings. Furthermore, drying coated 
foods adds time and tience cost to the manufacture of such 
foods. Therefore, it would be advantageous to provide 

20 off-the-shelf, pre-formed films which could effectively 
retard or prevent moisture transfer between components 
having different vapor pressures in a maiti component food 
product. ' * ' 

SUMMARY OF THE INVENTION 

25 The present invention is summarized as an edible 

pre-formed and dried film for retarding moisture transfer 
among components of a multlcomponent food product. The 
film includes a hydrophilic polymer layer selected from 
the group consisting of edible, film-forming carbohydrates 

30 and proteins and a lipid layer adhened to the hydrophilic 
polymer layer such that the film comprising the 
hydrophilic polymer layer and the lipid layer has a 
• thickness in the range of 0.035 millimeters to 0.150 
millimeters, the lipid layer having a concentration of at 

35 least approximately 0.8 milligrams of lipid per square 

centimeter of hydrophil,ic polymer layer. When the film is 
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placed between components of food having di|ferent vapor 
pressures, the lipid layer is oriented toward the food 
component possessing the greater water activity so that 
the film can maintain the existing vapor pressure gradient 
5 for substantial periods of time, thereby retarding 
moisture transfer among the food components. 

It is an object of the present invention to provide an 
edible pre-formed and dried film which can retard moisture 
transfer among components of a muiti component food product 
10 during extended storage times, and over changing 

temperatures and humidities, and yet -which film can be 
absorbed in the food product during heating or other 
preparation of the food product or if not fully absorbed, 
will oe unobjectionable during consumption of the food. 
15 It is a further object of the present invention to 

provide a method for making edible pre-formed films 
capable of retarding moisture transfer among components of 
a mu It i component food product over extended storage times. 
It is a still further object of the present invention 
20 to provide a food product and method to make a food 

product which includes a plurality of components having 
different vapor pressures together with edible films 
separating individual components, which films can maintain ' 
existing vapor pressure gradients for substantial periods 
25 of time, and thereby recard moisture transfer among the 
food components. 

Other oDjBcts, advantages, and features of the present 
invention will become more apparent from the following 
detailed description when taken in conjunction with the 
30 accompanying drawings. 

DESCRIPTION OF THE PHEPERRED EMBODIMENT 

The present 'invention discloses an edible film for 
retarding moisture transfer among components of a 
multi component food product. The film includes a 
35 hydrophilic polymer layer, and a semi-solid, edible lipid 
layer adhered to the hydrophilic polymer layer such that 
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the film, comprising the hydropnilic polymer layer and the 
lipid layer, has a thickness in the range of 0.035 
millimeters to 0.10 millimeters. The hydrophilic polymer 
layer can be formed from any edible, water soluple, film 
5 forming carbohydrate or protein. Suitable polymers would 
include, for example, starch, cellulose ethers such as 
carboxyraethyl cellulose, hydroxypropyl methyl cellulose, 
and methyl cellulose, and also albumen. The lipid layer 
is comprised of semi-solid, edible lipids of plant or 
10 animal origin such as hydrogenated oils (e.g., palm oil 
and soybean oil), saturated fatty acids, and edible waxes 
(e.g., beeswax and paraffin wax). The lipid layer has a 
concentration of at least approximately 0.8 milligrams of 
lipid per square centimeter of hydrophilic polymer layer. 
15 The surface of the lipid layer is hydrophobic, whereby* 
when the film is placed between components of food having 
different vapor pressure, the film can maintain the 
existing vapor pressure gradient for substantial periods 
of time, and thereby retard moisture transfer among the 
20 food components. 

There are two methods to prepare an "edible film 
according to the present invention. The first method is 
called the Layer method. In the first step of the Layer 
method, a film-forming solution-is provided, consisting of 
25 a hydrophilic polymer and water. The film-forming 

solution is then spread on a plate, preferably to a depth 
of approximately 0.75 millimeters. The plate is then 
dried for a time sufficient to form a cohesive hydrophilic 
polymer layer on the plate. Finally, a lipid layer is 
30 applied to the hydrophilic polymer layer by brushing, 

dipping, or spraying; the lipid layer is then solidified. 
The lipid layer concentration should be at least 
approximately 4.0 milligrams of lipid per square 
centimeter of hydrophilic- polymer layer. The dried film 
35 consisting of a hydrophilic polymer layer and a lipid 

layer should have a thickness in the range of 0.10 to 0.15 
millimeters. The dried film is finally removed from the 
plate and positioned on the food material. Alternatively, 
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such £ilms can be stored until the components of the food , 
material are assembled. Preferably, alcohol such a3 
ethanol is added to the. film^forming solution to decrease 
drying time. The ideal alcohol to water ratio by volume 
5 is approximately 2 to 1. In addition, polyethylene glycol 
can be added to the film-forming solution to aid in 
removal of the dried films from the plates and to improve 
adhesion between tne lipid and non-lipid layers. The 
ideal hydrophilic polymer to polyethylene glycol ratio by 

10 weight is approximately 9 to 1. 

The second method for making an edible film according 
to the present invention is the Emulsion method. 
According to the Emulsion method, a film-forming solution 
is provided, consisting of a hydrophilic polymer, water, 

15 and a lipid. The solution is warmed, if necessary, to 
melt lipids having high melting points. The film-forming 
solution is then spread on a plate, preferaoly to a depth 
of approximately 0.75 millimeters. The film-forming 
solution on the plate is then dried for a time sufficient 

20 t^o form a cohesive edible barrier film having the 

thickness desired and a lipid concentration in tne range 
.of 0.8 to 1.0 milligrams lipid per square centimeters of 
hydrophilic polymer layer. A thickness in the range of 
0.035 millimeters to 0. 045' millimeters is preferred. 

25 After drying, the plate is cooled and the film is removed 
from the plate. The film can then oe positioned on the 
food material, or stored until the food components are 
assembled. As in the Layer techique, alcohol and/or 
polyethylene glycol can also be added to the film forming 

30 solution in the ratios given above. 

In both the Layer and Emulsion methods, the preferred 
hydrophilic polymer is a cellulose ether, specifically, 
hydroxypropyl methylcellulose. In both methods, the 
preferred lipids are selected from the group consisting of 

35 hydrogenated oils ( speci f ically , hydrogenaced soybean oil 
and hydrogenated palm oil), saturated fatty acids, and 
edible waxes. The preferred saturated fatty acids are 
stearic acid and a mixture of stearic and palmitic acids; 



wo 86/00501 ^ ^ PCT/US8S/01293 

-7- 

the ratio of stearic acid to palmitic acid in the mixture 
is not critical. 

Temperature control is important in preparing a film 
by tne Emulsion method. Emulsions containing fatty acids 
5 with high melting points require high temperatures to melt 
and disperse the fatty acid. However, high temperatures 
result in a low viscosity of the film-forming solution and 
poor control over film thickness during plating. Also, 
high temperatures must be avoided during plating, 

10 otherwise vaporization of the alcohol will occur resulting 
in bubbles in the solution and possibly pin holes in the 
dried film. However, the solution must be warm enough to 
prevent solidification of the fatty acids during plating. 
Within seconds after plating, the. fatty acids orient at 

15 the emulsion surface such that the hydrophobic portion of 
substantially all of the fatty acids in the fatty acid 
layer is oriented away from the hydroptiilic polymer layer. 

Example 1 — Layer Method 

Nine grams of the cellulose ether hydroxypropyl 

20 raethylcellulose were dissolved in 100 milliliters of 90"c 
distilled water. After the hydroxypropyl raethylcellulose 
was completely dissolved, 200 milliliters of 95% ethanol 
was added. The solution was thoroughly mixed and then one 
gram of polyethylene glycol was dissolved in the 

25 solution. Air bubbles in the solution were removed by 
reducing the pressure over the solution. 

One nundred milliliters of the film forming solution 
were added to a spreader for thin layer chroraotography 
(TLC) and the solution was plated onto three 8 inch by 8 

30 inch TLC glass plates; at a thickness of 0.75 millimeters. 
The plates were dried in an oven -at approximately SO^c for 
15 minutes, at which time a cohesive' cellulose ether layer 
formed. T.he plates were then cooled to room temperature 
and the hydroxypropyl methyl cellulose layers were removed 

35 and weighed. 3.3 grams of a lipid material was painted 
onto the surface of each 8 inch by 8 inch hydroxypropyl 
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methyl cellulose layer. The film thickness (hydroxypropyi 
methyl cellulose layer plus lipid layer) averaged 0.1 
millimeters* Th6 two layers were then reweighed. The 



5 per square centimeters of hydroxypropyl methyl cellulose 
layer. 



grams of hydroxypropyl raethylcellulose in 100 milliliters 

10 of 90**C distilled water. After the hydroxypropyl 
methylcellulose was completely in solution, 200 
milliliters of 95% ethanol was added. Next, 1 gram of 
polyethylene glycol was added to the solution. Finally, 
3.4 grams of stearic acid was added to the solution. The 

15 solution was warmed to between 70 - 75*0 in order to melt 
the stearic acid. 

One hundred milliliters of the film-forming solution 
was added to the TLC spreader and plated onto three 8 inch 
by 8 inch glass TLC plates at a thickness of 0.75 

20 millimeters. The coated plates were then dried in an oven 
at approximately 90**C for 15 minutes, at which time a 
cohesive edible barrier film formed. After drying, the 
plates were cooled and the. films were peeled from the 
plates. The films had an average thickness of 0.04 

25 millimeters, and an average stearic acid concentration of 
0,8 milligrams stearic acid per square centimeter of 
hydroxypropyl methyl cellulose layer. 

A food prepared in accordance with the present 
invention could include a plurality of components having 

30 different vapor pressures, such as pizza or filled pie 
crusts. Preferably, an edible film prepared in accordance 
with the present invention would be pre-formed and then 
positioned so as to' separate the individual components. 
Such edible films would include a hydrophilic polymer 

35 layoff and a lipid layer adhered to the hydrophilic 
polymer layer such that the film, comprising the 



concentration of lipid deposited was 8 milligrams lipid 



Example 2 — Emulsion Method 



The film-forming solution was prepared by dissolving 9 • 
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hydrophiiic polymer layer and the lipid layer, has a 
thickness in the range oC 0.035 millimeters to 0.150 
milliliters. The lipid layer preferably has a 
concentration of at least approximately 0.8 milligrams 
5 lipid per square centimeter of hydrophilic polymer layer. 
Tne exposed surface of the lipid layer is nydrophobic and 
should be oriented towards the food component having a 
higher vapor pressure, sucn as pizza sauce or pie 
fillings. Therefore, the hydrophilic polymer layer would 

10 be oriented next to the food component having the lower 
vapor pressure, such as a pizza crust or pie crust. With 
this orientation, the film can maintain the existing food 
component vapor pressure gradient for substantial periods 
of time, thereby retarding moisture transfer from the 

15 component having a higher vapor pressure to the component 
having a lower vapor pressure. The film would be absorbed 
into the component layers upon heating or other cooking 
preparation in the range of 45 to 75«C during preparation 
of multicomponent foods such as a pizza or a filled pie 

20 

It is to be understood that modification of the 
. above-described edible film, method for making 'an edible 
film, food product, or method of making a food product, is 
possible within the spirit of the present invention and 
25 thus the present invention should not be limited to the 
above-described specification but should be interpreted in 
accordance with the following claims. 
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CLAIMS 



V?hat is claimed is: 

1. An edible film for retarding moisture transfer 
among components of a multi -component food product, the 

5 film comprising: 

(a) a hydrophilic polymer layer selected from 
the. group consisting of edible, film-forming carbohydrates 
and proteins; and 

(b) a lipid layer adtiered to the hydrophilic 
10 polymer layer such that the film, comprising the 

hydrophilic polymer layer and lipid layer, has a thickness 
in the range of 0.035 millimeters to 0.150 millimeters, 
the lipid layer having a concentration of at least 
approximately 0.8 milligrams of lipid per square 

15 centimeter of hydrophilic polymer layer, wheirein the 

exposed surface of the lipid layer is hydrophobic whereby 
when the film is placed between components of food having 
different vapor pressures, the film can maintain the 
existing vapor pressure gradient for substantial periods 

20 of time, thereby retarding moisture transfer among the 
food components. 

2. Tne edible film of Claim 1, wherein the lipid 
which comprises the lipid layer is d semi-solid, edible 
lipid selected from the group consisting of hydrogenated 

25 oils, saturated fatty acids, and edible waxes. 

3. Tne edible film of Claim -2, wherein the lipid is a 
saturated fatty acid having from 12 to 22 carbon atoms per 
molecule. 

The edible film of Claim 3, wnerein the saturated 
30 fatty acid has a concentration in the range o£ 0.80 to 1.0 
milligrams fatty acid per square centimeter of hydrophilic 
polymer layer and the saturated fatty acid is selected 
from the group consisting of stearic acid, palmitic acid, 
and mixtures thereof. 
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5. The edible film o£ Claim 2, wherein the lipid is 
selected from the group consisting of bydrogenated palm 



oil^ hydrogenated soybean oil, beeswax, and paraffin wax. 

6, The edible film of Claim 1, wherein the 
5 hydrophilic polymer is selected from the group consisting 
of starch, cellulose ethers, and albumen. 

?• The edible film of Claim 6, wherein the 
hydrophilic polymer is a cellulose ether selected from the 
group consisting of methyl cellulose, carboxymethyl 
10 cellulose, and hydroxypropyl methyl cellulose: 



of starch, cellulose ethers, and albumen. 

9. The edible film of Claim 8, wherein the 
15 hydrophilic polymer is a cellulose ether selected from the 
group consisting of methyl cellulose, carboxymethyl 
cellulose, and hydroxypropyl methyl cellulose. 

. 10. The edible film of Claim 3, wherein the 
hydrophilic polymer is selected from the group consisting 
20 of starch, cellulose ethers, and albumen. 

11. The edible film of Claim 10, wherein the 
hydrophilic polymer is a cellulose ether selected from the 
group consisting of methyl cellulose, carboxymethyl 
cellulose, and hydroxypropyl methyl cellulose.. 

25 12. The edible film of Claim 4, wherein the 

hydrophilic polymer is selected from the group consisting 
of starch/ cellulose ethers, and albumen. 



8. The edible iEilm of Claim 2, wherein the 
hydrophilic polymer is selected from the group consisting 



13. The edible film of Claim 12, -wherein the 
hydrophilic polymer is a cellulose ether selected from the- 
30 group consisting of methyl cellulose, carboxymethyl 
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cellulose, and hydroxypcopyl methyl cellulose. 

14. The edible film of Claim 5, wherein the 
hydrophilic polymer is selected from the group consisting 
of starch, cellulose ethers, and albumen. 

5 15. The edible film of Claim 14, wherein tne 

hydrophilic polymer is a cellulose ether selected from the 
group consisting of oiethyl cellulose, carboxymethyl 
cellulose, and hydroxypropyl methyl cellulose. 

16. A method of preparing an edible film, comprising 
the steps of: 

(a) providing a film-forming solution of water 
and a hydrophilic polymer selected from the group 
consisting of edible, film-forming carbohydrates and 
proteins; 

(b) spreading the film-forming solution on a 

15 plate; 

(c) drying the f i Im-form^i ng solution on the 

, plate for a time sufficient to form a cohesive hydrophilic 
* polymer layer on the plate; and 

(d) applying a lipid layer onto the hydrophilic 
20 polymer layer so that the concentration of lipid on the 

hydrophilic polymer layer is at least approximately 4.0 
milligrams lipid per square centimeter of hydrophilic 
polymer layer. 

17. The method of Claim 16, wherein the lipid is a 
25 serai-solid, edible lipid selected from the group 

•consisting of hydrogenated oils, saturated fatty acids, 
and edible waxes. 

18. The method of Claim 17, wherein the lipid is a 
saturated fatty acid having from 12 - 22 carbon atoms per 

30 molecule. 

19. The method of Claim 18, wherein the lipid is 
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selected from the group consisting of stearic acid, 
palmitic acid, stearic acid-palmitic acid mixtures, 
hydrogenated palm' oil, hydrogenated soybean oil, beeswax, 
and paraffin wax. 

5 20. The method of Claim 16, wherein the hydrophilic 

polymer is selected from the group consisting of starch, 
cellulose ethers, and albumen. 

21, The method of Claim 20^ wherein the hydrophilic 
polymer is a cellulose ether selected from the group 

10 consisting of methyl cellulose, carboxymethyl cellulose, 
and hydroxypropyl methyl cellulose. 

22, The method of Claim 17, wherein the hydrophilic* 
polymer is selected from the group consisting of starch, 
cellulose ethers, and albumen. 

15 23. The method of Claim 22, wnerein the hydrophilic 
polymer is a cellulose ether selected from the group 
consisting of methyl cellulose, carboxymethyl cellulose, 
and hydroxypropyl methyl cellulose. 

24. The method of Claim 18, wherein the hydrophilic 
20 polymer is selected from the group consisting of starch, 

cellulose ethers, and albumen. 

25. The method of Claim 24, wherein the hydrophilic 
polymer is a cellulose ether selected from the group 
consisting of methyl cellulose, carboxymethyl cellulose> 

25 and hydroxypropyl methyl cellulose. 

26. The method of Claim 19, wherein the hydropnilic 
polymer is selected- from the group consisting of starch, 

. cellulose ethers, and albumen. 

j 

27. The method of Claim 26, wherein the hydrophilic 
30 polymer is a cellulose ether selected from the group 
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and hydroxypropyl methyl cellulose. 

28. A method for making an edible film, comprising 
the steps of: 

^ (a) providing a film^forroing solution o£ water, 

a lipid, and a hydrophilic polymer selected Erom the group 
consisting of edible, film-forming carbohydrates and 
proteins; 

(b) spreading the Cilm-forming solution on a 
IQ plate; and 

(c) drying the film-forming solution on the 
plate for a time sufficient to form a cohesive edlole 
barrier film of the desired thickness haying a lipid 
concentration in the range of 0.8 to 1.0 milligrams lipid 

15 per square centimeter of hydrophilic polymer layer. 

29. The method of Claim 28, wherein the lipid is 
selected from the group of hydrogenated oils, saturated 
fatty acids, and edible waxes. 

30. The method of Claim 29, wherein the lipid is a 

20 saturated fatty acid having from 12 to 22 carbon atoms per 
molecule. 

31. The method of Claim 29, wherein the lipid is 
selected from the group consisting of stearic acid, 
palmitic acid,, stearic acid-palmitic acid mixtures, 

25 hydrogenated palm oil, hydrogenated soybean oil, beeswax, 
and paraffin wax. 

32. Tne method of Claim 28, wherein the hydrophilic 
polymer is selected from the group consisting of starch, 
cellulose ethers, and albumen. 

30 33. The method of Claim 32,. wherein the hydrophilic 

polymer is a. cellulose ether selected from the group 
consi.sting of methyl cellulose, caf boxymethyl cellulose. 
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34. The method of Claim 29, wherein the hydrophilic 
polymer is selected from the group consisting of starchy 
cellulose ethers, and albumen. 

5 35. The method of Claim 34, wherein the hydrophilic 

polymer is a cellulose ether selected from the group 
consisting of methyl cellulose, carboxymethyl cellulose, 
and hydroxypropyl methyl cellulose. 

36. The method of Claim 30, wherein the hydrophilic 
10 polymer is selected from the group consisting of starch, 

cellulose ethers, and albumen. 

37. Tne method of Claim 36, wherein the hydrophilic 
' polymer is a cellulose ether selected from the group 

consisting of methyl cellulose, carboxymethyl cellulose, 
15 and hydroxypropyl methyl cellulose. 

38. The method of Claim 31, wherein the hydrophilic 
polymer is selected from the group consisting of starch, 
cellulose ethers, and albumen* 

39. The method of Claim 38, wherein the hydrophilic 
20 polymer is a cellulose ether selected from the group 

consisting of methyl cellulose, carboxymethyl cellulose, 
■ and hydroxypropyl methyl cellulose. • 

40. The method of Claim 16, wherein the film-forming 
solution further includes alcohol in a ratio by volume of 

25 2 parts alcohol to 1 part water. 

'41. Tne method of Claim 16, wherein the film-forming 
solution further includes polyethylene glycol in a ratio 
by weight of 9 parts hydrophilic polymer to 1 part 
polyethylene glycol. 
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42, A food product comprisiag: 

(a) a plurality of components having different 
vapor pressures; and 

(b) an edible film separating the Individual 
5 components, the fi Im comprising a hydrophilic polymer 

layer selected from the group consisting of edible, 
film-forming carbohydrates and proteins, a lipid layer 
adhered to the hydrophilic polymer layer such that the 
film has a thickness in the range of 0.035 millimeters to 

10 0.100 millimeters, the lipid layer having a concentration 
of at least approximately 0.45 milligrams lipid per square 
centimeter cellulose ether layer, wherein the surface of 
the lipid layer is hydrophobic and oriented towards the 
food component having a higher vapor pressure whereby when 

15 the film is in position between components of food having 
different vapor pressures, the film can maintain the 
existing vapor pressure gradient for substantial periods 
of time, thereby retarding moisture transfer among the 
food components, 

20 43. The food product of Claim 42, wherein the lipid 

which comprises the lipid layer is a semi-solid, edible 
material selected from the group consisting of 
hydrogenated oils, saturated fatty acids, and edible waxes. 

44. The food product of. claim 43, wherein the lipid 
25 is a saturated fatty acid having from 12 to 22 carbon 

atoms per molecule. 

45. The method of Claim 43, wherein the lipid is 
selected from the group consisting of stearic acid, 
palmitic acid, stearic acid-palmitic acid mixtures, 

30 hydrogenated palm oi 1, ' hydrogenated soybean oil, beeswax, 
and paraffin wax.. 

46. The food product of Claim 42, wherein the 
hydrophilic polymer is selected from the group consisting 
of starch, cellulose ethers, and albumen. 
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47. The food product of Claim 46, wherein the 
hydrophilic polymer is a cellulose ether selected from the 
group consisting of methyl cellulose, cacboxymethyl 
cellulose, and hydroxypropyl methyl cellulose. 

i 

5 48. The food product of Claim 43, wherein the 

nydrophilic polymer is selected from the group consisting 
of starch, cellulose ethers, and albumen. 

49. The food product of claim 48, wherein the 
hydrophilic polymer is a cellulose ether selected from the 

10 group consisting of methyl cellulose, carboxymethyl 
cellulose, and hydroxypropyl methyl cellulose. 

50. The food product of claim 44, wherein the 
hydrophilic polymer is selected from the group consisting 
of starch, cellulose ethers, and albumen. 

15 51. The food product of Claim 50, wherein the 

hydrophilic polymer is a cellulose ether selected from the 
group consisting of methyl cellulose, carboxymethyl 
cellulose, and hydroxypropyl methyl cellulose. 

52. The food product of Claim 45, wherein the 

20 hydrophilic polymer is selected from the group consisting 
of starcn, cellulose etners, and albumen. 

53. The food product of Claim 52, wherein the 
hydrophilic polymer is a cellulose ether selected from the 
group consisting of methyl cellulose, carboxymethyl 

25 cellulose, and hydroxypropyl methyl cellulose. 

54. The food product of claim 46, wherein the 
hydrophilic pblymer is selected from the group consisting 
of starch, cellulose ethers, and albumen. 

55. The food product of Claim 54, wherein the 

30 hydrophilic polymer is a cellulose ether selected from the 
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group consisting of methyl cellulose, carboxymethyi 
cellulose, and tiydroxypropyl methyl cellulose. 

56. A method of preparing a food product from 
separate components which have different vapor pressures, 

5 comprising the steps of: 

(a) positioning an edible film having the 
composition of Claim 1 such that the hydrophilic polymer 
layer of the edible film is adjacent to the lower vapor 
pressure component; and 

(b) positioning the higher vapor pressure 
component such that the hydrophobic surface of the lipid 
layer is adjacent to the higher vapor pressure component 
whereby the edible film can maintain the. vapor pressure 
gradient between the separate components for substantial 

15 periods of time, thereby retarding moisture transfer from 
the higher vapor pressure component to. the lower vapor 
pressure component. 

57. A method of preparing a food product from 
separate.. components which have different vapor pressures, 

20 comprising the steps of: 

(a) positioning an edible film having the 
composition of Claim 2 such that the hydrophilic polymer 
layer of the edible film is adjacent to the lower vapor 
pressure component; and 

25 (b) positioning the higher vapor pressure 

component such that the hydrophobic surface of the lipid 
layer is adjacent to the higher vapor pressure component 
whereby the edible film can maintain, the vapor pressure 
gradient between tne separate components for substantial 

30 periods of time^ thereby retarding moisture transfer from 
the higher vapor pressure component to the lower vapor 
pressure component. 

58. ^ A method of preparing a food product from 
separate components which have different vapor pressures, 

35 comprising the steps. of: 
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(a) positioning an edible film having the 
composition of Claim 6 such that the hydrophilic polymer 
layer o£ the edible film is adjacent to the lower vapor 
pressure component; and 
5 (b) positioning the higher vapor pressure 

component such that the hydrophobic surface of the lipid 
Layer is adjacent to the higher vapor pressure component 
and therefore the edible film can maintain the vapor 
pressure gradient between the separate components for 
10 substantial periods of time, thereby retarding moisture 
transfer from the higher vapor pressure component to the 
lower vapor pressure component. 

59. A method of preparing a food product from 
separate components which have different vapor pressures, 

15 comprising the steps of: 

(a) positioning an edible film having the 
composition of Claim 7 such that the hydrophilic polymer 
layer of the edible film is adjacent, to. the lower vapor 
pressure component; and 

2Q (*^) positioning the Higher vapor pressure such 

that the hydrophobic surface of the lipid layer is 
adjacent to the higher vapor pressure component and 
therefore the edible film can maintain the vapor pressure 
gradient between the separate components for substantial 

25 periods of time, thereby retarding moisture transfer from 
the higher vapor pressure component to the lower vapor 
pressure component. 

60. Tne method of Claim 28, wherein the film^forming 
solution further includes alcohol in a ratio of 2 parts 

30 alcohol to 1 part water. 

61. The method of Claim 28, wherein the film-forming 
solution further includes polyethylene glycol in a ratio 
by weight of 9 parts hydrophilic polymer to 1 part 
polyethylene glycol. 
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AMENDED CLAIMS 
[received by the Intemational Buieau on OS November 1985 (05.1 1.85); 
bngmal claims 1-61 replaced by new daims 1-67 (12 pages)] 



1« Canceled. 

2. (Amended) The edible film of Claim 62 vAierein the 
lipid layer includes a semi-solid, edible lipid selected fcom 
the qraap consisting of hydrogenated oils, saturated fatty 
adds, and edible waxes. 

3. (Amended) Ite edible film of Claim 62 \10herein tiie 
lipid layer includes a saturaired fatty acid having from 12 to 
22 carbon atoms per inolecule. 

4. The edible film of Claim 3, v^ierein the saturated 
fatty acid has a concentratinn , in the range of 0.80 to 1.0 
milligrams fatty acid per scpaare centimeter of hydrophilic 
polymer layer and the saturated fetty acid is selected' frcm 
the group consisting of stearic acid, palmitic acid, and 
mixtxires thereof. 

5. The edible film of Claim 2, wherein the lipid is 
selected from the group consisting of hydrogenated palm oil, 
hydrogenated soybean oil,, beeswax, .'and paraffin wax. 

6. (Amended). The edible film of Claim 62 wherein 1±e 
constituents of the hydrophilic polymer layer indiide 
constituents selected froa the gxxiap consisting of starch, 
cellulose eliiers, and albumen. 



7. (Amended) OSie edible film of Claim 6 v*ierein tte 
constituents of th& hydrqphilic polymer layer include a 
cellulose ether selected frcm the group consisting of nethyl 
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cellulose, carixaj^meiiyi cellulose, and hydrcsQprapyl methyl 
cellulose. 

8. (Amended) The edihle film of Claim 2 vidierein the 
coanstituaits of the hydrqphilic polymer layer include 
constituents selected ftcm the groi?> consisting of starch, 
cellulose ethers, and albumen. 

9. (Smsnded) The edible film of Claim 2 ^teein the 
constituents of the hydrophilic polymer layer include a 
cellulose ether selected frcm the gxoap consisting of methyl 
cellulose, carboxymethyl cellulose, and hydrajcypropyl methyl 
cellulose. 

10. (ftne n ded) The edible film of Claim 3 \*erein the 
cOTstituents of the hydrcphilic polymer 1^^ include 
constituents selected frcm the group consisting of starch, 
cellulose ethers, and albumen. 

11. (Amended) Bie edible film of Claim 3 v*erein tte 
constituents of the l^drqphilic polymer layer incltde a 
cellulose ether selected frcm the grcH:5> consisting of methyl 
cellulose, carbajcymethyl cellulose, and hydraxypropyl methyl 
cellulose. 

12. (Aoaided) TbB edible film of Claim 4 wherein the 
ccxistituaits of the hydrcphilic polymer layer include 
constituents selected frcm the group consisting of starch, 
cellulose etJiers, and albumen. 

. 13. (Amended) The edible film of Claim 4 wherein the 
ccHistituents of the hydrcphilic polymer layer include a 
cellulose ether ^selected fron- the group consisting of metl^l 
cellulose, carbosqraethyl cellulose, and hydroocyprt^l methyl 
cellulose. 
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14. (Amended) Ihe edible film of Claim 5 vgherein the 
constituents of the hydrqphilic polymer layer include 
ocxistituents selected froca the group consisting of starch, 
cellulose ethers, and albumen. 

15. (Amended) Uta edible film of Claim 5 vAierein the 
ccaistituents of the hydrophilic polymer layer incline a 
cellulose ether selected froa the.gnxp consisting of metlyl 
cellulose, carbaxymethyl cellulose, and hydroxypropyl methyl 
cellulose. 

16. A method of preparing an edible film, cooprising the 
steps of; 

(a) . providing a film-fanning solution of water and 
a' hydrophilic polymer selected froa the grvap consisting of 
edible, film-forming carbohydrates and proteins; 

(b) spreading the film-forming solution cai a plate; 

(c) drying the filmr-focming solution on the plate 
for a time sufficient to form a cohesive hydrqohilic polymer 

• layer on the plate; and 

(d) ajplying a lipid layer onto the hydrc^iiilic 
polymer layer so that the concentration of lipid on the 
hydrophilic polymer layer is at least aKJroximately 4.0 
milligraos lipid per square centimeter of hydrophilic polymer 
layer. 

17. Sie method of Claim 16, iidierein tte lipid is a 
semi-solid, edible lipid selected fcan liie group consisting of 
hydrogenated oils, saturated fatty acids, and edible waxes. 

IB. TbB method of Claim 17, \*ierein the lipid is a 
saturated fatty add having fcoo 12 - 22 carbcm atotis per 
molecule. 
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19, The method of Claim 18, wherein the lipid is 
selected from the groixp csonsisting of stearic acid, palmitic 
acid, stearic acid-^lmitic acid mixtures, hydrogenated palm 
oil, hydrogenated soybean oil, beeswax, and paraffin wax. 

• 20. The method of Claim 16, wiierein the hydrophilic 
polymer is selected frcm the group consisting of starch, 
cellulose ethers, and albumen. 

21. The metihod of Claim 20, vdierein the hydrophilic 
polymer* is a cellulose ether selected frcm i±e group 
consisting of methyl cellulose, carbos^mettr^l cellulosie, -and 
hydroxypropyl methyl cellulose. 

22. The method of Claim 17, wherein the hydrophilic 
polymer is selected fixin -die group consisting of starch, 
cellulose ethers, and albumen. 

23. The method of Claim 22, viierein the hydrophilic 
polymer is a cellulose ether selected from the groip 
consisting of methyl cellulose, carbaxymethyl cellulose, and 
hydroxypropyl methyl cellulose. 

24. The method of Claim 18, wherein the hydrophilic 
• polymer is selected frcm the group consisting of starch, 

cellulose ethers, and albumen. 

25. The method of Claim 24, vdierein the hydrophilic 
' polymer is a cellulose etiier selected fccm tiie 

consisting of methyl cellulose, carbos^methyl cellulose, and 
hydroj^propyl methyl cellulose. 

26. The method of Claim 19, \*ierein the hydrophilic 
polymer is selectai from the grotp consisting of starch, 
cellulose ethers, and albumen. 
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27. Bie method of Claim 26, vdiexeln the hydix^ihilic 
polymsr is a cellulose ether selected ftcm the qxxyap 
cmsisting of methyl cellulose, cariDOxymethyl celluloGe, and 
hydxxxt^propyl methyl cellulose. 

28. A method for making an edible film, coopcising the 
steps of: 

(a) providing a fdHm-foiming solution of water, a 
lipid, and a hydccphilic polymer selected frcm the groi?> 
ocMisisting of edible, fi3in-fianidng carbohydrates and jax>teins; 

(b) spreading the film-foxming solution on a plate; 

and 

(c) drying t±e film-fanning solution an the plate 
for a time sufficient to fom a cohesive <=v^iMe harr ier ^-fTm 
of the desired thickness having a lipid ccncentraticn in th^ 
range of 0.8 to 1.0 milligrams lipid per square centimeter of 
hj^drcphilic polyoer l^i^. 

« 

29. Uie method of Claim 28, v?herein the lipid is 
selected fron the qrcxsg of hydrogenated oils, saturated fatty 
acids, and edible waxes. 

30. T!he method of Claim 29, wherein the lipid is a 
saturated fatty acid having fron 12 to 22 carbon atans per 
molecule. 

31. Bie method of Claim 29, wherein the lipid is 
selected from the graq> consisting of stearic acid, palmitic 
acid, stearic acid-palmitic acid mixtures, hydrogenated palm 
oil, hydro^nated soybean oil, beeswax, and paraffin wax. 

32. Bie. method of Claim 28, wherein the hydrophilic 
polymer is selected from the group consisting of staixh, 
cellulose etiiers, and albunen. 
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33. Bie method of Claiin 32, v*erein the hydrophilic 
polymer is a cellulose ether selected from the group 
caisisting of methyl cellulose, carto^thyl cellulose, and 
hydrajcyp!K3|yl methyl cellulose. 

34. Ihe method of Claim 29, wherein the hydrc^iiilic 
poljmer is selected fixm the group oonsistiiig of starch, 
cellulose ethers, and albumen. 

35. Bie metOxxi of Claim 34, ^dierein the l^drophilic 
polymer is a cellulose ether selected frcm the grocp 
consisting of methyl cellulose, carixa^roetlyl cellulose, and 
hydroxspcopyl methyl cellulose. 

36. The method of Claim 30, \*erein the hydrophilic 
polymer is selected fran the grocp ccnsisting of starch, 
cellulose ethers, and albumen. 

37. Bie method of Claim 36, vdierein the hydrxijiiilic 
polymer is a cellulose ether selected fran tlie group 
consisting of meti^l celltilose, carixacynethyl cellulose, and 
iQdrojQpicppyl methyl cellulose. 

38. Tbe meUwd of Claim 31, \4herein the hydrophilic 
polymer is selected frcm tiie groi?> consisting of stardi, 
cellulose ethers, and albumen. 

39; ihe method of Claim 38, wherein the l^drophilic 
polymer is a cellulose ether selected frcm the gxxiap ' 
ccxisisting of methyl cellulose, caiboocymethyl cellulose, and 
hydroOTTOpyl methyl cellulose. 

40. lane method of Claim 16, wherein the film-forming 
solution further includes alcohol in a ratio by volume of 2 
parts alocAol to 1 part water. 



wo 86/00501 



PCT/US85/01293 



41. The method of Claim 16, wherein the film-forming 
soliition further inclxades polyethylene glycol in a ratio by 
weiq^it of 9 parts hydrophilic polymer to 1 part polyethylene 
glyciol. 

42. Canceled. 

43. (ftnended) Hhe food product of Claim 63 wherein the 
lipid layer includes an edible lipid selected fcom 1±e group 
consisting of hydrogenated oils, saturated fati^ acids, and 
edible waxes. 

44. . (Amended) The food prcduct of Claim 63 vaherein the 
lipid layer includes a saturated fatty acid having fcon 12 to 
22 carbon atoms per molecule. 

45* (Amended) ISie food product of Claim 63 therein the 
lipid layer includes a lipid selected frcm the groi:p 
consisting of stearic acid, palmitic acid, stearic 
acid-palmitic acid mixtures, hydrogenated palm oil, 
hydrogenated sof^sean oil, beeswax, and pai^ffin wax.' 

46. (i^mended) The food product of Claim 63 vaherein the* 
constituents of the hydrc^ahilic polymer layer include 
constituents selected fran the group consisting of starch, 
'cellulose ethers, and albumen. 

47. (Amended) The food product of Claim 46 vAiereln the 
constituents of the bydrophilic polymer layer' include a 
cellulose ether selected from the group consisting of metitxyl 
cellulose, carbdxymetb^l cellulose, and hydroocypropyl methyl 
cellulose. 

48. (Amended) The food product of Claim 43 \Aierein the 
constituents of the. hydrc|3hilic polymer layer include 
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constituents selected, frm the group consisting of starch, 
cellulose ethers, and albixnen. 

49. (amended) Ohe food product of Claim 43 vdierein the 
constituents of Hie hydrophilic polymer layer include a 
cellulose ether selected froni the group consisting of meth/l 
cellulose, carboo^methyl cellulose, and hydrcKypropyl metfayl 
cellulose. 

50. (flmended) The food product of Claim 44 \dierein the 
constituents of tiie hydrqphilic polymer layer include 
ocsistituents selected frcm the groip consisting of starch, 
cellulose etiiers, and albumen. 

51. (Amended) The food product of Claim 50 vdierein the 
constituents of the hydrcphilic polymer layer incliide a 
cellulose ether selected frcm tte group consisting of metiyl 
cellulose, carbajQroetliyl cellulose, and hydraxypropyl methyl 
cellulose. 

52. (Amended) The food product of Claim 45 wherein the 
constituents of the hydrqghilic polymer layer include 
constituents selected from the groip consisting of starch, 
cellulose ethars, and albumen. 

53. ' (Amended) The food product of Claim 52 wherein the 
constituents of the hydrophilic polymer layer include a 
celliolose etiier selected frcm the gtoap consisting of methyl 
cellulose, carboog^methyl cellialose, and hy dr a a^ prpij y l met±yl 
cellulose. 

54. (Amended) TJie food product of Claim 46 vjherein the 
constituents of the hydrophilic polymer layer include 
constituents selected frcm the group consisting of starch, 
cellulose ethers, and albumen. 



55. • (Amended) OSie food product of Claim 54 vterein the 
constituents of the hydrophilic polymer layer include a 
cellulose ether selected from the grcfop consisting of methyl 
cellialose^ carix3Qcsnfithyl cellulose, and hydroxyp^^OEyl methyl 
cellulose. 

56. Canceled. 

57. Canceled. 

58. Canceled. 
59« Canceled. 

60. The method of Claim 28, \^ierein the film-forming 
solution further include^ alcohol in a ratio of 2 parts 
alcohol to 1 part water. 

61. The. mathod of Claim 28, vterein the film-foiming 
solution further includes polyethylene glycol in a ratio by 
weight of 9 parts hydrophilic polymer to 1 part polyetl^lene 
glycol. 

62. (New) An edible film for retarding water transfer 
between materials esdiibiting differing water vapor pressures, 
the film ccmpcising means for maintaining a ~ substantially 
unhrdQen film, free of a s u pp ort ing substrate, including: 

(a) a hydrophilic polymer layer incltding 
CGnstituaits selected Urou -die grouqp consisting of 
edible, . filmr-fiorming carbohydrates and proteins^ and 

(b) a lipid layer adhered to the hydrophilic 
polymer layer and having an exposed hydrophobic surface 

wher^, \dien the film is first formed and then placed between 
materials esdiibiting differing water vapor pressures with the 
hydrophobic surface of the '^^p^f^ layer piresented toward tiie 
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material having the higher water v^x>r pressure, the film 
tends to maintain the existing water vepDr pressure gradient 
between the loaterials to retard water transfer between the 
materials. 

63, (New) A food product ccnprising: 

(a) a first ocnpGnent having a selected water vapor 
piressure and a. second ocnponent having a water v^sor 
pressure hic^ier than ifbat of the first ocnponenh, so that 
a water vapor pressure gradient exists between the first 
and second conpcsients; and 

(b) an edible film separating the first ccnponent 
froa the second canponent, the film including: 

a hydrophilic' polymer lacyer having constituents 
selected frcm the gra:qp consisting of edible, 
filnb-fofnning carbohydrates ard proteins, and 

a lipid layer adhered to the hydrqphilic polymer 
layer and having an exposed^ hydrophobic surface, the 
exposed, hydrophdbijc: surface of the lipid layer being 
oriented tcward the second canponent, 
^rfierdDy the film tends to maintain the water vapor pressure 
gradient between the first and secxaxi ccraponents, retarding 
wat^ transfer between them. 

64. (New) A method of preparing a food product 
including separate ccnponents, a first ccnponent having a 
selected water vapor pressure and a second canponent having a 
water vapcw: pressure hi^ier than that of the first canponent 
so that a water vapor pressure gradient exists betwem them, 
the method conprising the step of positicaiing an edible ^iim 
having the cdiposition and structure. of the film of naim 62 
with the -hydroiAiilic polymer l^er of the film presented 
toward the first conoponent and the hydrophobic surface of the 

, . lipid layer presented toward the secpnd coip^nent, wherdby the 
edible film tends to maintain the water vapor pressure 
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gradient escistlng between the £ixst and second coooponents to 
retard the transfer of water fran the second' ocraponent to the 
first cxiupoiient* 

65. (Ifew) A method of pr^>aring a food product 
including s^arate camjo nentsy a first canxaient having a 
selected water vapor pressure and a second ccnqponent having a 
water vapor pressure hic^ier than that of the first ccinponent 
so that a water vapc^ pressure gradient exists betMoen than, . 
the method oanprising the st^ of positioning an edible film 
having the oODDposition and structure of the film of Claim 2 
with tiie hydrophilic polytner layer of tiie film presented 
toward the first ocnopcaiiait and the hySrophobic surface of the 
lipid layer presented toward the second ccnqponent, .wherd>y the 
edible film tends to maintain any water vapor pressure 
gradient existing betwem the first and second ccnopcnents to 
retard the transfer of water fcoa the second component to the 
first ocniponent. 

66* (New) A metiiod of preparing a food product 
including separate components, a first oon^xment having a 
selected water vapor pressure and a second cenponent having a 
water vapor pressure higgler than that of liie first ccnponent 
so Hiat a water vapor pressure gradient exists between then, 
the method comprising tte step of positioning an edihle film 
having the ocmposition and structure of the film of Claim 6 
with the hydrophilic polymer layer of the film presented 
tCMard the first oonponent and the tQ^drophobic surface of the 
lipid layer presented toward the seixarid component, v*er^ iiie 
edible film tends to maintain any water vapor piressure 
gradient, existing between tiie first and second cconponents to 
retard the transfer of water from the second component to the 
first ccnqponent* 
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67. (New) A method of preparing a food product including 
separate coraponents, a first conponent having a selected water 
vapor pressure and a second carponent having a water vapor 
pressure hi^^ier than that of tiie first conixanmt so that a 
water vapor pressure gradimt exists between thaai, the method 
canprising the step of positioning an edible film having the 
ccraposition and structure of the film of Claim 7 with the 
hydrophilic polxmer layer of the film presented toward the 
first oarponent and the l^drophcabic surface of the lipid layer 
presented toward iiie seocxid ccmponent, wherday the edible film 
tends to maintain any water vapor pressure gradient existing 
between the first and seocnd oanponents to retard the transfer 
of water froa the second coqponent to the first ocnpcxient. 
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